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Background: American arborvitae associated Thuja orientalis is 

employed as a medicament medication in medical aid follow. during this 

study, coniferous tree northern white cedar Thuja 

occidentalis|arborvitae and conifer Thuja orientalis Platycladus 

orientalis| arborvitae in its crude type and was evaluated for effects on 

Complete Freund’s adjuvant (CFA) induced inflammatory disease in 

rats completely different decoctions of arborvitae and arborvitae for the 

native treatment of, rheumatic pains, and for enhancing physical 

performance. Arbor vitae (Thuja occidentalis L.) is also a native 

European tree wide utilized in treatment and evidence-based herbal 

therapy. Many reviews and monographs are revealed on the flavoring 

substance’s description, mode of action and clinical use. However, no 

comprehensive evidence-based review is obtainable. Thuja’s antiviral 

action and immunopharmacological potential, like stimulatory and co-

stimulatory effects on protein and protein production and activation of 

macrophages and various immunocompetent cells, are evaluated in 

various in vitro and in vivo investigations.  

 

 

Context: Thuja occidentalis is prescribed in treating rheumatoid 

arthritis. We speculated the anti‑arthritic 

Mechanism of ethanolic extract of Thuja occidentalis against the 

complete Freund’s adjuvant (CFA) induced arthritis in rats. 

 

 

Objective: arborvitae and arborvitae, a decorative plant, widely 

distributed in India. The plant is additionally utilized in rheumatism, 

dropsy, urinary diseases and jaundice. The aim of this study is to 

evaluate the anti-arthritic activity of the ethanolic extract of the aerial 

elements of arborvitae and arborvitae in experimental animal models. 

 

 
 

 

Aim of the study: in sight of arborvitae and arborvitae potent anti-

inflammatory activity, this study was designed to judge its Antiarthritic 

activity.  

 

 

Materials, ways and methods: Arthritis was induced (n = 28) by sub 

plantar injection of 0.1 ml CFA in the right hind paw of rats. The oral 

dose of crude Thuja Occidentalis and Thuja Orientalis was 100 

mg/kg/b. i. d and that of ethanolic extract was 0.1 ml/b. i. d. orally 

administered Diclofenac at 5 mg/kg/day served as a standard. The 

treatments continued for 21 days. The severity of arthritis was 

determined weekly as rise in paw volume, mechanical allodynia and 

changes in body weight. On the 21th day, X‑ray imaging of the arthritic 

paws was recorded.  We tend to assess the severity of inflammatory 

disease through observations as well as inflammatory lesions, body and 

organ weight and medicine parameters. Blinded radiological analysis 

of the affected joints and pain intensity determination was additionally 

distributed. The powdered drug was subjected to ordered solvent 

extraction, with solvents in increasing order of polarity to get the 

ethanolic extract of the aerial components of the plant. Throughout this 

study, the anti-arthritic impact of one hundred mg/kg/day of the 

ethanolic leaf extract of conifer and arborvitae was investigated in 

Complete Freund’s Adjuvant (CFA)-induced arthritic rats as a way of 

evaluating its effectiveness among the native management of disease. 

Conifer and conifer was evaluated for anti-arthritic action by Freund’s 

adjuvant induced disease sign on adult anomaly wistar rats (150-200 

g.). The arborvitae and arborvitae was tested against Complete 

Freund’s adjuvant (CFA) iatrogenic rheumatoid rats. Arthritis 

assessment, paw volume were measured. And tomography examination 

was performed. On day 21, the animals were sacrificed; 
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Statistical analysis was performed using a way analysis of variance 

(ANOVA) followed by Bonferonni test. P<0.05 was thought of 

statistically vital.  

 

 

Arthritis was induced exploitation 0.1 milliliter of 100 mg/ml of 

Complete Freund’s Adjuvant (CFA) following 1 h oral pretreatment 

and eighth day post rheumy induction with 100 mg/kg/day of conifer 

and conifer and 5 mg/kg/day of no internal secretion medication as a 

result of the reference drug. The anti-arthritic activity of conifer and 

conifer was assessed supported the flexibility of conifer and conifer to 

alter the paw lump diameter, weight, and possible inhibitor potential 

within the unhealthy rats. 

 

 

Results: white cedar and Thuja orientalis protected rats from CFA-

induced inflammatory lesions, weight changes and hematological 

alterations. White cedar and Thuja orientalis protected against 

tomography joint Alterations due to arthritis. Rheumatoid pain scores 

were conjointly favorably littered with white cedar and Thuja orientalis. 

The most protecting result was evident within the crude type at 100 

mg/kg/day, by mouth. Oral pretreatment with 100 mg/kg/day of 

American conifer and Thuja orientalis created very important (p<0.001, 

p<0.05 and p<0.01) reductions inside the paw dropsy diameter, paw 

volume in a} very non-dose dependent fashion in ACF-induced 

unhealthy rats with the 100 mg/kg/day of American arborvitae and 

Thuja orientalis producing the foremost vital Antiarthritic impact. 

Radiology additionally disclosed the management in inflammation with 

white cedar and Thuja orientalis. Thuja Occidentalis and Thuja 

Orientalis crude form protected rats against the CFA‑induced arthritic 

lesions. The Thuja Orientalis significantly reduced the CFA‑induced 

rise in paw volume, reduced the mechanical allodynia. CFA‑induced 

articular changes, oedema, cellular infiltrations and cartilage damage 

were reduced by Thuja Occidentalis and Thuja Orientalis. The 

radiological images indicated that Thuja Occidentalis and Thuja 

Orientalis treatment reduced the CFA‑induced joint swelling, bone 

erosion and joint space narrowing. 

 

 

Conclusion: Our findings substantiate the anti‑arthritic effects of Thuja 

Occidentalis and Thuja Orientalis ethanolic extract against 

CFA‑induced arthritis and indicate that ethanolic extract of Thuja 

Orientalis, exert more potent anti‑arthritic effects than its crude form. 

This study supports claimsin the medical aid literature on the role of 

white cedar and Thuja orientalis within the treatment of inflammatory 

disease and associated pain. Any study is required to clarify this anti-

arthritic result of white cedar and Thuja orientalis. Overall, results of 

this study lend credence to the folkloric use of ethanolic boiling of 

equally, white cedar and Thuja orientalis. This study indicates that 

white cedar and Thuja orientalis. Has very important anti-arthritic 

properties. 

 

 

However, additional medicine investigations would be needed at 

analytic and deciding the active anti-arthritic molecule(s) in American 

arborvitae and Thuja orientalis. Within the nearest future. 

 

 

Key words: Complete Freund’s adjuvant, Arthritis, ethanolic leaf 

extract, American arborvitae and Thuja orientalis, Thujone, no 

steroidal anti-inflammatory drug, paw volume, Rats. 

 

 

List of Abbreviations: AAAL - arthritis-attributable activity limitation; 

alb – albumin; mountain – alkaline phosphatase; ALT – aminoalkanoic 

acid transaminase; AST – aspartate aminotransferase ; BIL – bilirubin; 

CAT – catalase; CFA – Complete Freund’s Adjuvant; CHOL – 

cholesterol; GSH – reduced glutathione; H2SO4 – tetraoxosulphate 

(VI) acid; HCl – hydrochloric acid; HEAC – ethanolic leaf extract of 

American arborvitae and Thuja Orientalis; ID50 – median restrictive 

concentration; MCH – mean cell hemoglobin; MCHC – mean cell 

hemoglobin concentration; MCV – mean cell volume; MDA – 

malonialdehyde; NaOH – Na hydroxide; PCV – packed cell volume; 

PLT – protoplasm count; p.o – per oral; red blood cell –red blood cells; 

SOD – superoxide dismutase; subc. – Connective tissue route; TG – 

triglyceride; TP – total protein; WBC – white blood cell Count/leukocyte 

count. 

 

 

I. INTRODUCTION 

 

 

Rheumatoid joint inflammation (RA) is a ceaseless foundational 

immune system ailment portrayed by nonspecific irritation of 

fringe joints, decimation of articular tissues, and distortions in the 

joints. As the sickness advances, there are improved odds of bone 

harm and obliteration of ligament causing significant handicap. 

(13). It affects 0.5% to 1% inhabitants all over the world with 

pervasiveness of 0.75% in India [25]. It leads to unalterable joint 

damage with systemic complications which lead to substantial 

morbidity and increased mortality. 

 

 

Inflammation is a natural protective response of the body to tissue 

injury caused by chemical, mechanical or thermal stimuli, trauma, 

microbial agents or autoimmune diseases. 

 

 

Specifically, it was accounted for that the provocative cytokines, 

for example, tumor corruption factor-(TNF-), interleukin-(IL-) 1, 

and IL-6, assume key jobs in the irritation and joint harms amid 

the improvement of RA. (14). Pathogenesis of joint pain includes 

safe awkwardness of the endogenous framework (immune system 

ailment).Causative factors include immune imbalance, oxidative 

stress, genetics and environment. (15). 

 

 

Bothering is an adjacent living mammalian tissue response the 

harm. (16). It is an awesome response in the vascularized 

connective tissue happens as a result of Exogenous and 

endogenous redesigns. (17). 

 

 

Inflammation is normal and necessary protective response to the 

harmful stimuli such as infectious agents, antigen-antibody 

reactions, thermal, chemical, physical agents, and ischemia. 

(18)(19) It is caused by a variety of stimuli, including physical 

damage, UV irradiation, microbial attack, and immune reactions. 

The classical key features of inflammation are redness, warmth, 

swelling, and pain. Inflammation cascades can lead to the 

development of diseases such as chronic asthma, arthritis, multiple 

sclerosis, inflammatory bowel disease, and psoriasis. (20) 

Inflammation is either acute, chronic or miscellaneous 

Inflammation. (21) Acute inflammation may be an initial response 

of the body to harmful stimuli. (22). 

 

 

Cyclooxygenase (COX) is the main enzymes in the production of 

prostacyclin, prostaglandins and thromboxane’s which are 

involved in inflammation, pain and platelet aggregation. (18) (22). 

 

 

Thuja occidentalis is grown as an ornamental plant. In alternative 

medicines, Thuja occidentalis has been used in the treatment of 

inflammatory and rheumatic conditions. [26] 

 

 

Thuja orientalis is a common ornamental evergreen tree that is 

originally native to Northwest China belonging to family 

Cupressaceae. It is highly aromatic and resinous shrub that widely 

cultivated in gardens located in temperate and semi-temperate 

areas. (1.) 

Thuja orientalis commonly known as arbor vitae or white cedar or 

Morpankhi belonging to family Cupressacae is well known 
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medicinal plant. T. orientalis is naturally distributed and cultivated 

in large parts of Asia as described in history. It is assumed to have 

originated from northern and north-eastern China, Korea, Siberia, 

Japan, Taiwan and Central Asia. Most of the places it grow like an 

ornamental plant. Plant is usually 10-200 feet tall. Leaves are 

usually 1-10 mm long, needle like in first year, and become scale 

like in later. These leaves are arranged in alternate decussate pairs 

in four rows along the twigs. (11). 

 

 

 Younger bark is a reddish-brown color and exfoliates in long, thin 

strips. The common name 'arbor-vitae' is from Latin, 'Tree of life', 

and is based on its association with long life and vitality in 

Buddhist thought in China. (1). 

 

 

A plant of the family Cupressaceae, Thuja Occidentalis L. is used 

for the treatment of bronchial catarrh, rheumatism, psoriasis, 

amenorrhea, cystitis, uterine carcinomas, and migraine, and as an 

abortifacient, contraceptive, antidiarrheal, and hepatoprotective 

drug in folk medicine (3). 

 

 

Moreover, it is known to stimulate blood circulation and secretion 

of hormones, enzymes, gastric juices, acids, and bile, as well as 

peristaltic motion and the nerves, heart, and brain (4). 

 

II. MATERIAL AND METHODS 

 

 

II.I.Plant material 

 

 

T.Orientalis leaves was procured within the March 2018 and 

genuine by Dr. S. V. Kshirsagar, Department of biology and 

Photochemistry, school of science, ssvps's late destiny veer Dr. 

P.R. ghogrey science faculty dhule. 

 

 

 Preparation of extract of Thuja Occidentalis and 

Platycladus orientalis. 

 

The procured leaves was washed properly then allowed to dry at 

temperature. Extraction with grain alcohol by cold maceration. 

 

Ethanol extraction victimization rotary evaporator gaseous it up to 

remaining ten milliliter of ethanolic Extract. Then drying in hot air 

oven methodology quarter-hour at sixty degrees. The approximate 

share yield of the dried extract was found to be 4.32% w/w. with 

relevance the dried leaves. 

 

II.II. Materials. 

 

Chemicals. 

 

λ‑Carrageenan was purchased from Sigma‑Aldrich USA, 

Diclofenac was obtained from hindustan Antibiotics Ltd. (India), 

and complete Freund’s adjuvant was obtained from Sigma-

Aldrich (USA), WBC RBC dilutions, Ant coagulated blood 

(EDTA, double oxalate), N/10 hydrochloric acid. All different 

chemicals and reagents used for study were of analytical grade 

procured from approved organization. 

 

II.III. Experimental Animals and design. 

 

Wistar rats of either sex (150e180 g) were used in this study. From 

the Central Animal Facility, R.C.P.I.P.E.R.Shirpur were used for 

present study. They were kept in plastic cages in a cool space at 

22 ± 3∘C in 10–14h light dark cycle. They were acclimatized to 

the laboratory conditions for an amount of five days before the 

study. They were given balanced feed and water adlibitum. The 

experimental protocol was approved by IAEC (Institutional 

Animal Ethics Committee). Laboratory animal handling and 

experimental procedures were performed in accordance with 

CPCSEA guidelines (Approval number: /). 

 

 

II.IV. medical specialty Studies. 

 

 

A) Carrageenan-induced paw oedema. 

 

 

Carrageenan elicited Paw swelling in Rats. Anti-inflammatory 

Activity of T. Occidentalis and T. Orientalis was tested 

victimization the carrageenan induced rat paw swelling model 

[16].  

 

Experimental animals. 

 

(Wistar rats) were randomly divided into four groups with 

Six animals in every group. Animals were fasted nightlong with 

free access to water before the experiment. On the day of the 

Experiment, baseline paw volumes were recorded employing a 

plethysmometer (Ugo Basile 7140).  

 

Latterly by oral gavage feed. 

 

Group I (control group) received Vehicle (0.5% CMC per 

orally). 

 Group II (standard group) received Diclofenac sodium at dose 

5mg/kg per orally. 

 Groups III Received T. Occidentalis at dose of 100mg/kg per 

orally. 

 Groups IV received T. Orientalis at dose of 100mg/kg per 

orally. (29, 30). 

 

 

The medication were Administered orally one h before the 

injection of 0.1mL of freshly ready suspension of I Chronicles 

λ‑carrageenan, ingrained in traditional saline into the correct hind 

Paw of every rat. The paw volume was measured employing a 

Plethysmometer (Ugo Basile 7140, Italy) at the interval of 0.5 hr., 

1 hr., 2 hr., 3 hr., 4 hr., 5 hr., and 6 hr. [27‑28] once administration 

of carrageenan. Results were expressed as 

 

                  Edema volume = 𝑉𝑡 − 𝑉𝑐,                 (1)  

 

Where 𝑉𝑡 is paw volume in mL, at time 𝑡, after carrageenan 

Administration. 𝑉𝑐 is paw volume in mL, before carrageenan 

Administration. Consider 

 
  

 

Where 𝐸𝑐 is edema volume of control group. 𝐸𝑡 is edema volume 

of treated group. 

 

 

B) Cotton Pellet Implantation-induced Granuloma 

Formation in rat. 

 

 

Four groups of female Wistar albino rats (n = 6) were used in the 

study. Grouping of animals and drug treatment was similar to that 

described under “carrageenan administration-induced paw 

edema.” Thirty minutes after administration of drug/vehicle, the 

animals were anesthetized with diethyl ether and a sterile cotton 
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pellet (made of bleached cotton) weighing (10 ± 1 mg) saturated 

with normal saline was implanted subcutaneously bilaterally 

below the axilla. Animals were 

Kept under aseptic conditions for the entire duration of the study. 

Drug/vehicle treatment was continued for the duration of 7 more 

days. On day 8, cotton pellets were excised. The difference 

between the initial and post implantation weight was considered 

to be the dry weight of the granuloma tissue. [40] 

 

 

C) Adjuvant-induced arthritis. 

 

 

CFA-induced arthritis in rat. 

 

 

 Adjuvant arthritis was induced as previously represented by [23] 

as changed by [24].  

 

 

On day 0th, the basal paw volume of right hind paw of every 

animal was measured victimization mercury plethysmometer. For 

the induction of arthritis, all the animals were anesthetized with 

intraperitonial injections of 40mg/kg thiopentone (0.3 mL/300 g 

rat) and arthritis was induced by the injection of 0.1mL of 

complete Freund’s adjuvant (CFA) (Sigma Aldrich, USA) 

containing 1.0mg dry heat-killed tubercle bacillus per cc sterile 

paraffin oil into tibiotarsal joint of the correct hind paw of female 

rats. (33). it had been done 30 min once the administration of 

vehicle/drugs to the several groups of animals. (31, 32). The 

female Wistar rats weighing 150–180 g were divided into four 

groups of six animals in every group as follows were utilized in 

this study: 

 

 

The treatment schedules of rats belonging to the various groups 

are shown below- 

 

Thereafter, vehicle/drug was administered to the several groups by 

oral gavage feed. 

 

 

 Group I: arthritic control/CFA (intraplantar injection of 0.1mL 

CFA); 

 

 Group II: standard treated with Diclofenac sodium 5mg/kg, p.o, 

after intraplantar injection of 0.1mL CFA, from 12th to 21th day; 

 

Groups III: treated with T. Occidentalis 100mg/kg, p.o, after 

intraplantar injection of 0.1mL CFA, from 12th to 21th day; 

 

 Groups IV: treated with T. Orientalis 100 mg/kg, p.o, after 

intraplantar injection of 0.1mL CFA, from 12th to 21th day. 

 

 

Arthritic control group rats receive traditional saline throughout 

study whereas the remainder experimental group’s animals 

receives several treatment once daily by oral route. The 0.5% 

CMC was used as vehicle for suspended the extracts. Paw volume 

of injected paw was measured on 7th, 14th, 21st and 21th day of 

study period. 

 

 

At the tip of day 21st, the animals were anaesthetized with 

anesthetic ether and blood was isolated from the retro orbital route 

to all or any the groups of animals and varied hematologic 

parameters like haemoprotein content, Total WBC, RBC, and 

erythrocyte sedimentation rate (ESR) were calculable 

victimization routine laboratory ways. The body weight of the 

animals was measured by digital balance to access the course of 

the disease at the initial day before induction and at the tip of 21st 

day. 

 

 

 Evaluation of the severity of arthritis 

 

 

The following parameters were measured. 

 

(A) Paw Volume analysis (in mL). 

 

The right hind paw volumes of all animals were measured simply 

before Freund’s complete adjuvant injection on day 0 and 

thereafter at completely different time intervals until day 21 

employing a plethysmometer Paw volume was measured on days 

0, 4, 7, 14, 21, by victimization Plethysmometer (UGO Basile, 

7140, Italy)(35,36). Mean changes in injected and non-injected 

paw oedema, with reference to initial paw volume, were calculated 

on several day and % inhibition of paw edema with respect to 

untreated group was calculated using the following formula: 

  

 

Where 𝑖 is % inhibition of paw oedema and ΔV treated is mean 

Changes in paw volume of treated rat. ΔV untreated is mean 

Changes in paw volume of untreated rat. 

 

The modification in paw volume was measured because the 

distinction between the ultimate and initial paw volumes. 

 

 

(B) Visual arthritis scoring system.  

 

The visual arthritis scoring system represented by [25, 26] was 

wont to assess the severity of arthritis. During this scoring system 

every paw of animal was determined and separate score was given 

for every limb. 

 

 

Observations are recorded by observer WHO was blind to the 

study. The arthritis score ranged from 0 to 4, wherever 0 indicated 

the smallest amount however definite swelling and 4 

diagrammatical the Maximum swelling. 

 

 

The morphological feature of the arthritis like redness, swelling 

and erythroderma [33, 34] was monitored by set visual criteria as 

follows: normal paw = 0, delicate swelling and erythroderma of 

digits = 1, swelling and erythroderma of the digits = 2, severe 

swelling and erythroderma = 3, gross deformity and inability to 

use the limb = 4 on several days. Thus, the most potential score 

for each hind paws was 8. 

 

 

1) Arthritis score 

Each rat will observe at every 3rd day & score for severity of 

swelling & rinses of paws & joints.  Grading for arthritis will done 

on 0 to 4 scale where 0 represents least amount of definite swelling 

& 4 represents maximum swelling. This scoring system involve 

observations of all four paws of rat & separate score will give for 

each limb. 

 

 

2) Flexion pain test 

 Ankle joint will flex dorsally until toe touch anterior part of leg.  

Test will perform 5 times with an inter-test interval of 5 sec & pain 

will score 0, if re will no squeaking & no leg withdrawal; 1, if re 

will either squeaking or leg withdrawal; 2, if both squeaking & leg 

withdrawal will present. 
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3) Mobility score 

 Mobility of rats whilst y move freely in large empty cage will also 

assess according to adaptations of following scale-  

0 – Normal                                           

1 – Limping 

2 – Walks with difficulty   3 – Paw not touch 

 

 

4) Stance score 

 Stance of rats when rat place in large empty cage will assess 

according to following scale – 

1 = Paw lift continuously 

2 = Paw touching but with no weight bearing 

3 = some weight bearing on paw 

4 = Normal 

 

 

(C) Hematologic Parameters. On the 21th day, blood was 

withdrawn through retro orbital anatomical structure puncture 

from all groups by below light ether anesthesia and therefore the 

hematological Parameters like haemoprotein content, totalWBC 

count, ESR, And RBC were analyzed victimization Culter CB-

9000, Chariot. 

 

 

II.V. statistical Analysis. 

 

 

Values were expressed as mean ± SEM (𝑛 = 6). Applied math 

significance resolve victimization one-way multivariate analysis 

followed by Dunnett Multiple Comparison check (Graph Pad 

InStat; Version 3.05, Graph Pad software system Inc, California, 

USA). ∗𝑃 < 0.05, ∗∗𝑃 < 0.01 compared with control group were 

thought of as significant. 

 

 X-ray radiography. 

 

Rats were anesthetized by intraperitonial injection of 50mg kg_1 

pentobarbitone Na on day 21. Radiographs were taken with X-ray 

equipment (PHILIPS Diagnose X-ray) operated at a voltage of 55 

kilovolt Against 3.2 mA s_1 with a tube-to-film distance of 110 

cm for lateral projection. The severity of the joint and bone 

deformation was blindly scored consistent with the extent of 

pathology, joint areas, osteophytes and joint structure [37, 38] on 

a scale of 0–4 (0 – antiseptic control group with no chronic joint 

changes, 1 – slight soft tissue volume, joint area, subchondral 

erosion, periostitis, osteolysis, luxation, and chronic joint changes, 

2 – low to moderate soft tissue volume, joint area, subchondral 

erosion, periostitis, osteolysis, Figure 1 Structure of β-

Caryophyllene. subluxation, and chronic joint changes, 3 – 

pronounced. 

 

 

Soft tissue volume, joint area, subchondral erosion, periostitis, 

osteolysis, luxation, and chronic joint changes, 4 – excess soft 

tissue volume, joint Space, subchondral erosion, periostitis, 

osteolysis, luxation, and chronic joint changes). 

 

 

 Thymus & spleen weights 

 

 

On day 21, animals will sacrifice with overdose of amnestic ether.  

Thymus & spleen of all animals will remove & weigh (Popp et al. 

1994, Hu, et al. 2005). 

 

 

III. RESULTS. 

 

In the present study, rats were chosen to induce 

inflammatory disease as a result of rats develop a 

chronic swelling in multiple joints with influence on 

inflammatory cells, erosion of joint gristle and bone 

destruction. Inside 24 h of administering the Freund’s 

complete adjuvant cardinal signs of inflammation, 

hyperalgesia, swelling, and hyperemia were evident all 

told animals. Since measurement of vital signs of 

inflammation in both hind limbs is more practical and 

accurate than a visual grading system [39] and also 

allows the effects of drug treated groups to be 

expressed quantitatively, we measured the 

hypersensitivity 

.(http://www.imedpub.com/scholarly/hypersensitivity-

journals-articles-ppts-list.php), and paw edema of each 

rat joint. 

 

 

III.I. Anti-inflammatory drug activity in cotton 

pellet-induced Granuloma in rat. 

 

 

Table 1 shows that everyone T.Orientalis dose 

considerably reduced the formation of inflammatory 

exudate (in a dose-dependent pattern) compared to 

controls, with the most result made by 100 mg/kg 

(17.44 %) meantime, 5 mg/kg of Diclofenac 

considerably suppressed Exudate formation compared 

to controls, and also the largest result was created by 

Diclofenac (34.57 %). T. Occidentalis (100 mg/kg 

body weight) resulted in (18.08%) decrease in exudate 

formation. In Fig. 1, the dose–response relationship of 

the anti-inflammatory drug activity (in terms of 

attenuation of inflammatory exudate formation) of T 

.Occidentalis was found to be comparatively linear at 

intervals the dose ranges used during this study. 

Meanwhile, T .Orientalis considerably reduced the 

formation of granuloma (in a dose dependent pattern) 

compared to regulate, with the most result created by 

the dose 100 mg/kg (17.44 %). Meanwhile, 100 mg/kg 

T. Orientalis considerably suppressed the formation of 

neoplasm compared to controls; the most impact was 

made by Diclofenac (34.57%). 
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Table 1. 
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Figure 1: Effect of Thuja Occidentalis and Thuja 

Orientalis ethanolic extract treatment on dry 

granuloma weight after subcutaneous cotton pellet 

implantation. Difference between initial weight (10 ± 1 

mg) and weight after overnight drying was considered 

to be the dry weight of the granuloma tissue. Each bar 

represents the mean ± standard error of the mean of six 

animals. Statistical analysis by one-way ANOVA 

followed by Dunnett's multiple comparison. *P < 0.05; 

**P < 0.01. 
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Figure 2: Effect of Thuja Occidentalis and Thuja 

Orientalis ethanolic extract treatment on wet 

granuloma weight after subcutaneous cotton pellet 

implantation. Each bar represents the mean ± standard 

error of the mean of six animals. Statistical analysis by 

one-way ANOVA followed by Dunnett's multiple 

comparison. *P < 0.05; **P < 0.01. 

 

 

III.II. Anti‑inflammatory activity of Thuja 

Occidentalis and Thuja orientalis in 

carrageenan‑induced Rat Paw Edema: 

 

Administration of carrageenan created a 

time‑dependent increase in paw lump all told the tested 

animals [Figure 2a]. up to the mark group, injection of 

carrageenan in rat paw iatrogenic inflammation from 

the 1st h until the 6th h. Paw swelling was raised step 

by step to achieve its supreme intensity 4 h when 

carrageenan injection. A dose‑dependent decrease in 

paw edema was observed in the Thuja Occidentalis and 

Thuja Orientalis ‑treated groups. [Figure 2b] Oral 

administration of Thuja Occidentalis and Oriental 

arborvitae ethanolic extract reduced the carrageenan-

induced dropsy considerably compared with 

management.  

 

 

From the primary hour to the sixth hour and once 

twenty-four hours. Reference drug, Diclofenac, 

additionally considerably suppressed the paw dropsy at 

3 and 6 h post carrageenan administration. However, 

the most reduction in paw dropsy was made by Oriental 

arborvitae (100 mg/kg) at all‑time points. 

 

Thuja Orientalis highest restrictive impact was found 

in late part, that is, once the third hour at doses of 100 

mg/kg compared with management group (Table 2). 

 

http://www.ijnrd.org/


© 2023 IJNRD | Volume 8, Issue 3 March 2023 | ISSN: 2456-4184 | IJNRD.ORG 

IJNRD2303016 International Journal of Novel Research and Development (www.ijnrd.org)  
 

a168 

 

 

The highest inhibition % (Fig. 2b) determined by 

ethanol extract of T.Orientalis once 4 h from 

carrageenan injection (58.8%). additionally the ether 

extract of Thuja Occidentalis showed the most 

inhibition % once 4 h from carrageenan injection 

(8.82%). ethanol extract of T.Orientalis inhibit 

inflammation within the 1st h from carrageenan 

injection and continued until the tip of the experimental 

period (4 h from carrageenan injection). The results 

indicated that ethanol extract of T.Orientalis is 

effective as anti-inflammatory drug agent against 

carrageenan elicited inflammation, whereas Thuja 

Occidentalis ether extract was effective towards this 

model of inflammation in rats. Figure 2a: 
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Figure 2a: impact of Thuja Occidentalis and Thuja 

Orientalis treatment on carrageenan-induced paw 

swelling in rats. Distinction between initial paw 

volume and paw volume at observation point’s post-

carrageenan administration was thought of to be a rise 

in paw volume (depictive of paw edema). Every bar 

represents the mean ± SE of VI animals. Statistical 

analysis by one-way ANOVA followed by Dunnett’s 

multiple comparison (*P < zero.05, **P < 0.01). 

 

 

Figure 2b: 
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Fig. 2(a-b): (a) Swelling of various experimental 

groups when carrageenan injection and (b): Inhibition 

% of inflammation 

After carrageenan injection. 

Thu.ORI. = Oriental arborvitae. 

Thu.OCCI. =Thuja Occidentalis. 

All values are mean ± standard error. Statistical 

analysis by one-way anova followed by Dunnett's 

multiple comparison. *P < 0.05, 

**P < 0.01. 

 

 

 

Table 2. 

 

 
III.III. Result of Thuja Occidentalis and arborvitae 

on joint swelling and Inhibition of adjuvant 

inflammatory disease in complete freund’s induced 

arthritis. 

 

 

Immunization with CFA made a rise within the ankle 

diameter of the injected limb altogether the animals. 

Most joint swelling altogether the groups was 

determined on day 3. This was followed by a gradual 

reduction in joint swelling, except in group I (control) 

wherever there was a small increase in joint diameter 

once day 14. After that, there was a progressive 

decrease in joint diameter altogether the groups except 

the vehicle-treated wherever it absolutely was 

increased up to some extent once the 14th day. The 

quality drug Diclofenac made a major decrease within 

the joint diameter as compared to regulate on all 

observation days. Thuja Occidentalis and arborvitae 

made a major and dose‑dependent reduction of joint 

swelling throughout the study.  

 

 

Treatment with Diclofenac sodium (5mg/kg), Thuja 

Occidentalis (100 mg/kg), and arborvitae (100 mg/kg) 

showed vital decrease in injected paw swelling volume 

on the 7th, 14th, and 21st day (p <0.01) as compared to 

arthritic management group. Group treated with 

arborvitae showed vital decrease in paw volume on the 

21st day (p <0.05) as compared to unhealthy 

management (Figure 3). Teams treated with Diclofenac 

sodium, Thuja Occidentalis (100 mg/kg), and 

arborvitae (100 mg/kg) showed vital decrease within 

the no injected paw swelling volume on the 7th, 14th, 

and 21st day (p <0.01) as compared to arthritic 

management. Arborvitae treated groups showed 

significant decrease within the no injected paw 

puffiness volume on the 7th day (p <0.05) additionally 

on the 14th and 21st day (p< 0.05) as compared to 

arthritic management. Arborvitae treated groups 
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showed significant decrease within the no injected paw 

puffiness volume on the 21st day (p < 0.05) as 

compared to arthritic management (Figure 4). 

 

 

Figure 3 
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Figure 3: impact of Thuja Occidentalis and arborvitae 

on injected paw volume in Freund’s complete adjuvant 

induced rheumatoid rats. Results were given as mean ± 

SEM (n=6). The information was analyzed using one-

way analysis of variance (ANOVA) followed by 

Dunnett test. ∗, ∗∗ in comparison with rheumatoid 
management group. Thuja Occidentalis: rheumatoid 

control; Std.: Diclofenac sodium 5 mg/kg p.o; 

arborvitae (100 mg/kg). 

 

Figure 4. 

 

Time (Day)

%
 R

is
e
 i
n

 p
a
w

 v
o

lu
m

e
 m

l

0 
day

7t
h d

ay

14
th

 D
ay

21
th

 D
ay

0

20

40

60

80

Control CFA 0.1 ml

Diclofenac 5 mg/kg

Th.Occ.100 mg/kg

Th.Ori.100 mg/kg

####

****

***

***

 
Figure 4: result of Thuja Occidentalis and Thuja 

Orientalis on no injected paw volume in Freund’s 

complete adjuvant evoked rheumatoid rats. Results 

were given as mean ± SEM (n=6). The information was 

analyzed victimization one-way analysis of variance 

(ANOVA) followed by Dunnett test. ∗, ∗∗ in 
comparison with rheumatoid management group. 

Thuja Occidentalis: rheumatoid control; Std.: 

Diclofenac sodium five mg/kg p.o, Platycladus 

orientalis (100 mg/kg). 

  

 

There was rise in WBC count and reduce in corpuscle 

and haemoprotein count in rheumatoid management 

cluster. Diclofenac sodium treated cluster showed 

significant decrease in WBC count, rheumatoid factor 

(RF), and erythrocyte ESR (ESR) (p <0.01), whereas it 

showed vital increase in corpuscle and haemoprotein 

count (p <0.01), as compared to rheumatoid 

management. White cedar 100 mg/kg, and Platycladus 

orientalis 100 mg/kg showed vital decrease in WBC 

count, RF, and ESR (p <0.01), while they showed 

significant cant increase in RBC and Hb count 

(p<0.01), as compared to arthritic control. 

 

 

Group treated with arborvitae (100 mg/kg) showed 

significant decrease in WBC count and RF (p <0.05) 

when put next with rheumatic management (Tables 3 

and 4). 

 

Table 3. 

 

 
 

Table 3: impact of Thuja Occidentalis and Thuja 

Orientalis on hematological parameters (RBCs, 

WBCs, and Hb) in Freund’s complete adjuvant evoked 

arthritic rats. 

 

 

 

Table 4. 

 

 
 

Table 4: impact of Thuja Occidentalis and Thuja 

Orientalis on hematological parameters (ESR level) in 

Freund’s complete adjuvant evoked arthritic rats. 

 

 

 

 

Table 3: Effect of Thuja Occidentalis and Thuja Orientalis   on hematological parameters (RBCs, WBCs, and Hb) in Freund’s complete adjuvant induced arthritic rats.

Groups (n=6) RBC (millions/cubic mm) WBC (10
3
/cubic mm) Hb (gm%)

Control CFA 0.1 ml 6.978 12.9 11

Diclo 5 mg /kg 9.236± 0.666∗∗ 5.28± 0.703∗∗ 15± 0.872∗∗

Thu.OCCI.100 mg/kg 8.697± 0.703∗∗ 5.17± 0.428∗∗ 14± 0.557∗∗

Thu.ORI.100 mg/kg 9.432± 0.703∗∗ 7.09± 0.365∗∗ 15± 0.703∗∗

Results are presented as mean ± SEM (n=6). The data was analysed using one-way analysis of variance (ANOVA) followed by Dunnett test. 
∗

p <0.05, 
∗∗p <0.01

 when compared with arthritic control group.Thuja Occidentalis : arthritic control; Std.: Diclofenac sodium 5 mg/kg p.o.; Thuja Orientalis (100 mg/kg).

Table 4: Effect of Thuja Occidentalis and Thuja Orientalis   on ESR levels in Freund’s complete adjuvant induced arthritic rats.

Groups (n=6) ESR (mm/hr)

Control CFA 0.1 ml 13

Diclo 5 mg /kg 10± 0.670∗∗

Thu.OCCI.100 mg/kg 12± 0.600∗∗

Thu.ORI.100 mg/kg 11± 0.477∗∗

Results are presented as mean ± SEM (n=6). The data was analysed using one-way analysis of variance (ANOVA) followed by Dunnett test. 
∗

p <0.05, ∗∗p <0.01 when compared with arthritic control group.Thuja Occidentalis : arthritic control; Std.: Diclofenac sodium 5 mg/kg p.o.; Thuja Orientalis (100 mg/kg).
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Figure 5: result of Thuja Occidentalis and Thuja 

Orientalis on WBC count in Freund’s complete 

adjuvant evoked rheumatoid rats. Results were given as 

mean ± SEM (n=6). The information was analyzed 

victimization one-way analysis of variance (ANOVA) 

followed by Dunnett test. ∗, ∗∗ in comparison with 
rheumatoid management group. Thuja Occidentalis: 

rheumatoid control; Std.: Diclofenac sodium five 

mg/kg p.o, Platycladus orientalis (100 mg/kg). 
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Figure 6: result of Thuja Occidentalis and Thuja 

Orientalis on RBC count in Freund’s complete 

adjuvant evoked rheumatoid rats. Results were given as 

mean ± SEM (n=6). The information was analyzed 

victimization one-way analysis of variance (ANOVA) 

followed by Dunnett test. ∗, ∗∗ in comparison with 
rheumatoid management group. Thuja Occidentalis: 

rheumatoid control; Std.: Diclofenac sodium five 

mg/kg p.o, Platycladus orientalis (100 mg/kg). 
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Figure 7: result of Thuja Occidentalis and Thuja 

Orientalis on HB count in Freund’s complete adjuvant 

evoked rheumatoid rats. Results were given as mean ± 

SEM (n=6). The information was analyzed 

victimization one-way analysis of variance (ANOVA) 

followed by Dunnett test. ∗, ∗∗ in comparison with 

rheumatoid management group. Thuja Occidentalis: 

rheumatoid control; Std.: Diclofenac sodium five 

mg/kg p.o, Platycladus orientalis (100 mg/kg). 
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Figure 12: result of Thuja Occidentalis and arborvitae 

on ESR count in Freund’s complete adjuvant evoked 

rheumatoid rats. Results were given as mean ± SEM 

(n=6). The information was analyzed victimization 

one-way analysis of variance (ANOVA) followed by 

Dunnett test. ∗, ∗∗ in comparison with rheumatoid 

management group. Thuja Occidentalis: rheumatoid 

control; Std.: Diclofenac sodium five mg/kg p.o, 

Platycladus orientalis (100 mg/kg). 
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Figure 11: result of Thuja Occidentalis and Thuja 

Orientalis on arthritis score in Freund’s complete 

adjuvant evoked rheumatoid rats. Results were given as 

mean ± SEM (n=6). The information was analyzed 

victimization one-way analysis of variance (ANOVA) 

followed by Dunnett test. ∗, ∗∗ in comparison with 
rheumatoid management group. Thuja Occidentalis: 

rheumatoid control; Std.: Diclofenac sodium five 

mg/kg p.o, Platycladus orientalis (100 mg/kg). 
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Figure 13: result of Thuja Occidentalis and arborvitae 

on flexion pain score in Freund’s complete adjuvant 

evoked rheumatoid rats. Results were given as mean ± 

SEM (n=6). The information was analyzed 

victimization one-way analysis of variance (ANOVA) 

followed by Dunnett test. ∗, ∗∗ in comparison with 
rheumatoid management group. Thuja Occidentalis: 

rheumatoid control; Std.: Diclofenac sodium five 

mg/kg p.o, Platycladus orientalis (100 mg/kg). 
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Figure 14: result of Thuja Occidentalis and Thuja 

Orientalis on mobility score in Freund’s complete 

adjuvant evoked rheumatoid rats. Results were given as 

mean ± SEM (n=6). The information was analyzed 

victimization one-way analysis of variance (ANOVA) 

followed by Dunnett test. ∗, ∗∗ in comparison with 
rheumatoid management group. Thuja Occidentalis: 

rheumatoid control; Std.: Diclofenac sodium five 

mg/kg p.o, Platycladus orientalis (100 mg/kg). 
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Figure 13: result of Thuja Occidentalis and Thuja 

Orientalis on stance score in Freund’s complete 

adjuvant evoked rheumatoid rats. Results were given as 

mean ± SEM (n=6). The information was analyzed 

victimization one-way analysis of variance (ANOVA) 

followed by Dunnett test. ∗, ∗∗ in comparison with 
rheumatoid management group. Thuja Occidentalis: 

rheumatoid control; Std.: Diclofenac sodium five 

mg/kg p.o, Platycladus orientalis (100 mg/kg). 

 

 

Radiology of Hind Paws in Adjuvant iatrogenic 

rheumatic Rat. 

 

 

1. Uninjected management cluster with no chronic joint 

changes 

2. Slight soft tissue volume, joint area, subchondral 

erosion, periostitis, osteolysis, subluxation, and chronic 

joint changes. 

3. Low to moderate soft tissue volume, joint area, 

subchondral erosion, periostitis, osteolysis, 

subluxation, and chronic joint changes. 

4. Pronounced soft tissue volume, joint area, 

subchondral erosion, periostitis, osteolysis, luxation, 

and chronic joint changes. 

5. Excess soft tissue volume, joint area, sub-chondral 

erosion, periostitis, osteolysis, subluxation, and chronic 

joint changes (Figure 15).  
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Figure 16 Photograph and radiograph of the left hind 

paws of rats on 21st day after CFA injection. 
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Figure 17: Effect of Thuja Occidentalis and Thuja 

Orientalis on immune organ weights. The wet weight 

of organs (spleen and thymus) harvested from rats with 

adjuvant-induced arthritis on day 21. Statistical 

analysis was performed by one-way ANOVA 

(Dunnett’s method) or Mann-Whitney t-test. 

#𝑃 < 0.05, ##𝑃 < 0.01 versus control; ∗ 

𝑃 < 0.05, ∗∗ 

𝑃 < 0.01 versus vehicle rats. Data represent the mean ± 

S.E.M. (𝑛 = 6/group). 
 

IV. Discussion and conclusion 

 

 

The aim of this study was to judge the medical specialty effects of 

white cedar and arborvitae that are usually utilized in Moroccan 

people medication for its medicament and analgesic properties. To 

research the analgesic and therefore the medicament potential of 

the ethanol extract (Thuja Occidentalis and gymnosperm genus 

Orientalis), 3 totally different experiments were conducted. 

 

 

In the present study, cotton pellet-induced inflammatory reactions 

kind of like that reported throughout inflammatory disease, and 

these animal models, are customary for the analysis of therapeutic 

agents with suspected anti-arthritic activity (Okoli et al., 2008). As 

arborvitae considerably inhibited inflammatory reactions during 

this model of inflammation, it may be planned that this agent 

might possess anti-proliferative and Antiarthritic activities. Tissue 

injury induces a cascade of cellular reactions within the lesion 

space, accompanied with the release of pro-inflammatory 

cytokines, like TNF-a, IL-1b, IL-6, IL8 and alternative substances 

that is then followed by resultant inflammatory reactions (Hua et 

al., 1996). Prostaglandins like PGE1 and PGE2, which are created 

at elevated levels in inflamed tissues like rheumatic tissue layer, 

increase native blood flow and potentiate the results of mediators 

like bradykinin that induce vasopermeability (Yoshida et al., 

2006). 

 

 

The inhibitor and anti-inflammatory effects white cedar and 

arborvitae are associated with its ability to stop the activation of 

nuclear factor-jB sign pathway that promotes the transcription of 

NADPH enzyme, neoplasm mortification factor-a and inducible 

gas synthase genes (Takaya et al., 2006; Morishima et al., 2009). 

This can be in agreement with the current results that revealed that 

white cedar and arborvitae treatment considerably prevented the 

formation of inflammatory dropsy, and suppressed each exudate 

and connective tissue formation as a results of connective tissue 

cotton pellet implantation. Alternative mechanisms independent 

of AT1 receptor blockade are to blame for the inhibitor and anti-

inflammatory activities of because of challenge with solution. 

 

 

Activation of this receptor induces enzyme organic phenomenon 

and inhibits nuclear factor-jB, therefore combating oxidative 

stress and down control most of the pro-inflammatory responses 

(Blessing et al., 2008). Additionally, the anti-inflammatory result 

of white cedar and gymnosperm genus Orientalis discovered 

within the present study may be attributed to its PPAR-c agonist 

activity. The actual fact that expression of PPAR-c was modulated 

throughout the course of the many inflammatory disorders 

represents the solid base for the utilization of extremely effective 

PPAR-c ligands for the aim of attenuation and/or modulation of 

the course of inflammation. Altered expression of PPAR-c was 

discovered in many different inflammatory disorders. for example, 

PPAR-c expression was shown to be reduced in several 

pathological conditions of inflammatory bases together with 

hardening of the arteries tissues (Klotz et al., 2005), in peripheral 

blood mononuclear cells from patients with degenerative disorder 

(Kitamura et al., 1999) in the meantime, substance activation of 

PPAR-c down regulates the transcription of genes coding 

inflammatory molecules, inflammatory cytokines, growth factors, 

chemical process enzymes, adhesion molecules, and chemotactic 

factors (Koji et al., 2007; Qingping et al., 2009). Such finding 

provides a hope for conducting trials to gauge the medicament 

activity of potent PPAR-c activators, together with white cedar 

and Platycladus orientalis once the security concern of those 

agents was fully resolved. Therefore, a attainable involvement of 

PPAR-c within the attenuation of inflammatory response afforded 

by white cedar and Platycladus orientalis in animal models of 

chronic inflammation utilized within the present study cannot be 

excluded. However, this has to be confirmed by more 

investigations. 

Rheumatoid arthritis (RA) could be a stellate polyarticular 

Arthritis that primarily affects the little Diarthrodial joints Of the 

hands and feet. Additionally to inflammation within the synovial 

membrane, that is that the joint lining, the aggressive front of 

tissue referred to as pannus invades and destroys native articular 

structures. The synovial membrane is often a comparatively a 

cellular structure with a delicate tissue layer lining. In RA, CD4+ 

T cells, B cells, and macrophages infiltrate the synovial membrane 

and typically organize into distinct liquid body substance 

aggregates with germinal centers. Dysplasia of the tissue layer 

lining results from a marked increase in macrophage-like and 

embryonic cell like synoviocytes. Regionally expressed 

degradates enzymes, together with metalloproteinase, 

aminoalkanoic acid proteases, and aggrecanases, digest the 

extracellular matrix and destroy the articular structures [47]. 

 

 

In the present study, white cedar and Platycladus orientalis 

exhibited vital medicament and Antiarthritic activity. The 

carrageenan is thought for its classic biphasic effect; the primary 

section is mediate by unharness of amine and monoamine 

neurotransmitter throughout the primary hour and release of kinins 

up to 2.5 h, whereas the second section is mediate by release of 

prostaglandins from 2.5 to six h [48]. It’s been reported that the 

second section is found to be sensitive to most of the clinically 

effective anti-inflammatory medicine [50, 51]. Hence, 

carrageenan induced inflammation is a nonspecific inflammation 

resulting from diverse mediators. This model is sensitive, 

conventional, and accepted for screening of newer anti-

inflammatory agents. 
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In the present study, American arborvitae and Platycladus 

orientalis showed dose-dependent inhibition of second phase of 

carrageenan evoked rat paw swelling, suggesting the inhibition of 

prostaglandins release. 

 

 

In the present study, rats were designated to induce inflammatory 

disease as a result of rats develop a chronic swelling in multiple 

joints with influence of inflammatory cells, erosion of joint 

cartilage, and bone destruction. Its close similarities to human 

rheumatic illness [51]. The pathological process or reasons for 

development of inflammatory disease following injection of 

complete Freund’s adjuvant preparations include reactivity to 

gristle proteoglycans, heat shock proteins, and interactions with 

microorganism [52, 53]. The animals on exposure to CFA (or 

mycobacteria) within the early phases induce the discharge of 

cytokines like TNF-𝛼, IL-12, IL-6, and IFN-𝛾 and several other 

chemokines [54]. Paw swelling is Associate in nursing index of 

measure the Antiarthritic activity of varied medication [55]. The 

determination of paw swelling is straightforward, sensitive, and 

fast procedure for evaluating and assessing the degree of 

inflammation and also the therapeutic and curative effects of 

medication [57]. There’s swelling of Periarticular tissues like 

ligaments and joint capsules. The swelling will increase within the 

initial section of inflammation and then becomes constant in 

period. These changes in paw volume area unit related to increase 

in granulocytes and monocytes [57]. In chronic inflammation 

activation of macrophages leads to the assembly of many 

cytokines together with IL-1, IL-6, interferon-𝛾, and TNF-𝛼 that 

are involved in immune inflammatory disease [58, 59]. IL-6 is 

taken into account to play a central role in chronic inflammation 

and is expressed in excess at sites of inflammation. Like IL-1 and 

tumor necrosis factor, IL-6 stimulates acute section super 

molecule production. It additionally elicits the event of specific 

cellular and humeral immune responses like B lymphocyte 

differentiation and lymph cell activation [60]. TNF-𝛼 is 

principally concerned within the perpetuation of the inflammatory 

cascades in reaction diseases, that have an effect on connective 

tissues wherever the connective tissues become hyper contractile 

because of inflammation [61]. Prostaglandins greatly enhance 

exudates by causing relaxation of arterial blood vessel swish 

muscle cells, increasing the blood offer to the tissue [62]. Within 

the gift study, the quality drug Diclofenac sodium and check 

medication American arborvitae and Platycladus orientalis 

considerably suppressed the paw swelling evoked by the entire 

Freund’s adjuvant (CFA), around tibiotarsal joint and paws. This 

means the anti-inflammatory drug activity of American arborvitae 

and Platycladus orientalis in atrophic inflammatory disease. The 

appearance of secondary lesions, that is, CFAnoninjected paw 

swelling, is also a manifestation of cell-mediated immunity. The 

appearance of secondary lesions is because of development of 

chemistry reactions into CFA-noninjected hind limb which ends 

in swelling around tibiotarsal joint and paw. The suppression of 

such secondary lesions by a drug shows its immunological 

disorder activity [64, 64]. The arborvitae and Thuja orientalis 

effectively reduced the secondary lesions in arthritic rats. This 

reveals potent suppression by arborvitae and Thuja orientalis of 

cell mediated immunity in arthritic rats. A selective reduction 

within the secondary lesions distinguishes the immunological 

disorder effects of a drug from its medicine effects. The many 

reduction of the secondary lesions by arborvitae and Thuja 

orientalis as discovered during this study indicates a possible 

medication impact. Anemia is usually noted in patients with 

chronic inflammatory disease [65]. The two most typical 

explanations area unit channel blood loss because of inflammatory 

disease medications and bone marrow changes in patients with 

inflammatory disease that prevents the discharge of iron for 

incorporation into red Blood cells [66, 67]. In CFA-induced 

inflammatory disease model, creaky management rats showed 

reduced corpuscle count, reduced Hb count, and accrued RBC 

ESR (ESR) and RF levels. It’s planned that the reduction within 

the Hb count throughout inflammatory disease results from 

reduced glycoprotein levels, a slashed response of the bone 

marrow glycoprotein, and premature destruction of red blood 

cells. Similarly, a rise within the ESR is attributed to the 

accelerated formation of endogenous proteins like coagulation 

factor and 𝛼/𝛽 simple protein, and such an increase within the ESR 

indicates a lively however obscure malady method [68]. The acute 

part proteins in ESR share the property of showing elevations 

within the concentration in response to worry or inflammations 

like injection, injury, surgery, and tissue death [69]. Distinguished 

medical specialty abnormalities that will be vital in pathologic 

process of RA embody immune complexes that area unit found in 

joint fluid cells and in vacuities. Plasma cells turn out antibodies 

(e.g., IgM) that contribute to those complexes. Blood {serum 

liquid body substance bodily fluid body fluid|humor|humour} RF 

measures the quantity of protein immune gamma globulin 

concentration gift within the serum [70]. RF is that the 

immunologic expression of AN individual’s system reaction to the 

presence of AN immune serum globulin molecule that's 

recognized as nonself. This response to the nonself immune serum 

globulin ends up in the presence of immune complexes; these 

successively bind to the complement and will eventually result in 

destruction of tissue layer, cartilage, and bone. The upper the 

degree of liquid body substance RF area unit, the upper the event 

of inflammation is [71].  

 

 

Determination of serum RF levels in {rheumatoid arthritis 

atrophic arthritis|rheumatism|arthritis|autoimmune malady 

autoimmune disorder} is important to know and live the disease 

progression and to facilitate the event of novel treatments for 

rheumatism. Serum RF could be a marker of general inflammation 

and macromolecule production against the injected adjuvant. In 

CFA-induced creaky rats, activated CD4+ T cells stimulate B cells 

to supply immunoglobulin, that area unit associated with increase 

among the plasma levels of blood serum RF [72, 73]. The conifer 

and Oriental arborvitae treated groups showed a serious recovery 

from the induced anemia and blood serum RF level. This means 

that anemic conditions occurring throughout the inflammation in 

atrophic arthritis are often recovered by the treatment of American 

arborvitae and Oriental arborvitae. In unhealthy condition there's 

a light to moderate rise in corpuscle count because of unharness of 

IL-Ib inflammatory response. IL-Ib will increase the assembly of 

each leukocyte and macrophages colony stimulating issue [74, 

75]. Within the present study, the migration of leucocytes into the 

inflamed space was considerably suppressed by the quality drug, 

American arborvitae and Oriental arborvitae. The body has 

effective inhibitor mechanism to stop and neutralize the radical 

induced injury. This can be accomplished by a group of 

endogenous inhibitor enzymes, like SOD and CAT. Once the 

balance between ROS (reactive atomic number 8 species) 

production and inhibitor defense is lost, “oxidative stress” results 

that through a series of events deregulates the cellular perform 

resulting in varied pathological conditions [76]. Biological 

systems have evolved associate degree array of protein and no 

protein inhibitor defense mechanisms to combat the harmful 

effects of aerophilic free radicals (OFRs). SOD may be a 

Metalloprotein whereas CAT may be a haemoprotein, localized 

within the peroxisomes or the small peroxisomes. Each enzyme 

(SOD) and enzyme play a very important role within the 

detoxification of anion and H2O2, severally, thereby protective 

the cells against aerophilic free radicals induced injury. H2O2 is 

also reduced by enzymes glutathione peroxide however, instead, 

could react once more with anion to create free radical radicals, 

that have a bigger toxicity and a extended half-life than anion. 
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Though enzyme is considerably increased in rheumatoid arthritis 

its concentration is extremely low to expect extended protection 

against H2O2 [77, 78]. In inflammatory disease the down levels 

of SOD activity is also because of the inhibition of the catalyst by 

oxide, which could be associate degree indicator of high degree of 

anion production. The reduced CAT level in RA is because of its 

inactivation by H2O2 and suggests that these enzymes could play 

a very important role within the rheumatic method and increased 

oxidative stress [79]. The GSH may be a predominant low relative 

molecular mass thiol within the living substance that protects the 

tissue against in vivo toxicity of sulfhydryl— binding toxicants 

[81, 82]. The amount of GSH seems to be reflux mechanism to 

shield against living thing free radicals in chronic inflammatory 

disease [82]. Glutathione is endogenously synthesized within the 

liver and is that the initial line of defense against peroxidation. 

Glutathione exists within the oxidized and reduced forms that are 

interconvertible. The reduced GSH, in turn, keeps up the cellular 

level of the active type of Vit-C. GSH plays a very important role 

within the protection of cells and tissue structure [83]. Several 

pathological conditions are related to bate GSH levels. This might 

be due to several reasons. For example, oxidative stress might 

cause GSH loss through chemical reaction [85]. Lipid 

peroxidation (LPO) is a vital marker of oxidative stress and is 

analyzed by malonaldehyde. Exaggerated ROS levels in RA could 

lead to a peroxidation atmosphere that successively might lead to 

increased MDA levels. As a result, LPO could have a task within 

the pathological process of the RA [79]. Within the present study, 

Thuja Occidentalis and Thuja orientalis considerably diminished 

the LPO level in CFA-induced inflammatory disease rats in all 

probability indicating the hindrance of the cell harm by reducing 

aerophilic stress. In present study AE and executive agency 

considerably exaggerated the amount of SOD, CAT, and GSH 

probably by preventing the inactivation of those enzymes by 

H2O2 or by reducing the aerophilic stress. Studies have disclosed 

exaggerated gas (NO) levels within the blood serum and secretion 

fluids of rheumy patients attributable to the up regulation of 

inducible gas synthase (iNOS), indicating thereby a task of NO in 

inflammatory disease. In experimental models of inflammatory 

disease, selective inhibitors of iNOS are ascertained to ameliorate 

the symptoms of joint inflammation [85]. NO levels were found to 

be drastically exaggerated in wellness controls indicating 

aerophilic stress thanks to inflammation. The Thuja Occidentalis 

and Thuja orientalis treatment have considerably prevented the 

increase in NO; the tentative mechanism perhaps like treatment 

had prevented the formation of ROS or helped to spice up the 

natural inhibitor system of body by preventing the disturbance in 

traditional perform. Assessment of liver injury is mostly done by 

ascertaining the amount of biomarkers like SGOT, SGPT, and 

ALP. Elevated levels of those enzymes in blood serum 

recommend injury to the design of internal organ cells leading to 

natural process of those enzymes into the circulation. Liver 

impairment could be a typical feature in adjuvant inflammatory 

disease. Tissue harm in adjuvant iatrogenic inflammatory disease 

was assessed supported catalyst levels in blood serum. The current 

study within which vital rise within the level of transaminase was 

ascertained in animals treated with Freund’s complete adjuvant 

suggests that it would be free from the broken cells of the liver 

[86]. Within the present study, AE and executive agency treated 

cluster showed a big improvement in blood serum SGOT, serum 

SGPT, and mount levels, therefore indicating medicinal drug 

activity which can result to the hindrance of cell harm via 

restoration of natural antioxidants of body. 

 

 

 Conflict of interest 

 

 

We herewith declare that the analysis concerned within the above 

manuscript has been carried out at an academic institute as a part 

of dissertation work. We tend to did not receive any funds that 

would influence our work. we tend to additionally state here that 

the Institutes wherever we tend to are operating haven't paid us 

any honoraria, practice fees and therefore the findings of this study 

haven't been submitted as a region or as a full to the patenting 

authorities of any country. 

 

 

 

 

 

 Acknowledgments 

 

 

We would like to increase their feeling to Dr. S. J. Surana, 

Principal, R.C. Patel Institute of Pharmaceutical Education and 

analysis, Shirpur, for providing the mandatory laboratory 

facilities. 

 

 

 Ethics approval 

 

 

All animal experimental procedures were approved by the 

Institutional Animals moral Committee (IAEC). 

 

 

References 

 

 

1.  Sunanda Malode 01 June, 2018. 

2.  Sunanda Malode 01 June, 2018. 

3. Baran, 1991; Batra, 2008a; BHP, 1983; Biswas et al., 2011; 

Gupta, 2002; Ojeswi et al., 2010; Shimada, 1956. 

4. Cummings et al., 1991. 

5. Das and Rani, 2013. 

6. Alfaro et al., 1981; Biswas et al., 2011; Brijesh et al., 2012; Deb 

et al., 2011; Dubey and Batra, 2009a, 2009b; Hwang et al., 1985; 

Jahan et al., 2010; Sunila and Kuttan, 2005. 

7. Deb et al., 2007; Dubey and Batra, 2008a; Naser et al., 2009. 

8. Duke, 1985; Kamden and Hanover, 1993; Tsiri et al., 2009. 

9. Biswas et al., 2011. 

10. Tsiri et al., 2009. 

11. Neetu Jain* 25.05.2017. 

12. Lipsky PE. Rheumatoid arthritis. In: Kasper DL, Braunwald 

E, FauciAS, Hauser SL, Longo DL, Jameson JL, editors. 

Harrison’s Principles of Internal Medicine. New York: McGraw 

Hill; 2005. p. 1968 77. 

13. A. T. Borchers, C. L. Keen, G. S. Cheema, and M. E. 

Gershwin, “The use of methotrexate in rheumatoid arthritis,” 

Seminars in Arthritis and Rheumatism, vol. 34, no. 1, pp. 465–

483, 2004. 

14. M.-J. Yeom, H.-C. Lee, G.-H. Kim et al., “Anti-arthritic 

effects of Ephedra sinica STAPF herb-acupuncture: inhibition of 

lipopolysaccharide-induced inflammation and adjuvant induced 

polyarthritis,” Journal of Pharmacological Sciences, vol. 100, no. 

1, pp. 41–50, 2006. 

15. Srivastava, S., S. Patel, D. Singh and M.R. Singh, 2017. 

Rationalized insights on causes of rheumatoid arthritis in the 

elderly and women: Special emphasis on treatment strategies. Crit. 

Rev. Ther. Drug Carrier Syst., 34: 97-147. 

16. Paschapur MS, Patil MB, Kumar R and Patil SR.Evaluation 

of anti-inflammatory activity of ethanolic extract of Borassus 

flabellifer L. male flowers (inflorescences) in experimental 

animals. Journal of Medicinal Plants Research 2009; 3(2): 049-

054. 

17. Sen S, Chakraborty R, De B, Ganesh T, Raghavendra HG and 

Debnath S. Analgesic and anti-inflammatory herbs: a potential 

http://www.ijnrd.org/


© 2023 IJNRD | Volume 8, Issue 3 March 2023 | ISSN: 2456-4184 | IJNRD.ORG 

IJNRD2303016 International Journal of Novel Research and Development (www.ijnrd.org)  
 

a176 

 

source of modern medicine. International Journal of 

Pharmaceutical Sciences and Research 2010; 1(11): 32-44. 

18. Kim JY, Baek JM, Ahn SJ, Cheon YH, Park SH, Yang M, 

Choi MK, and Oh J: Ethanolic extract of Schizonepeta tenuifolia 

attenuates osteoclast formation and activation in vitro and protects 

against lipopolysaccharide-induced bone loss in vivo. BMC 

Compl. Altern Med 2016; 16(1):301. 

19. Goldyne ME, Burrish GF, Poubelle P and Borgeat P: 

Arachidonic acid metabolism among human mononuclear 

leukocytes. Lipoxygenaserelated pathways, J Biol Chem 1984; 

259: 8815-8819. 

20. Woolf AD and Pfleger B: Burden of major musculoskeletal 

conditions, Bull World Health Org 2003; 81: 646–656. 

21. Verma S: Medicinal plants with anti-inflammatory activity. J 

Phytopharmacol 2016; 5(4):157-159. 

22. Remick DG and Friedland JS: Cytokine in Health and 

Disease. Marcel Dekker, Inc, New York. 1997. 

23. Kim JY, Baek JM, Ahn SJ, Cheon YH, Park SH, Yang M, 

Choi MK, and Oh J: Ethanolic extract of Schizonepeta tenuifolia 

attenuates osteoclast formation and activation in vitro and protects 

against lipopolysaccharide-induced bone loss in vivo. BMC 

Compl. Altern Med 2016; 16(1):301. 

24. Remick DG and Friedland JS: Cytokine in Health and 

Disease. Marcel Dekker, Inc, New York. 1997. 

25.  D.P. Misra , V. Agarwal , V.S. Negi, “ Rheumatology in 

India: A Bird's eye view on organization, epidemiology, training 

programs and publications.‖ Journal of Korean Medical Science, 

Vol. 31, pp.1013–19,2016. 

26. Naser B, Bodinet C, Tegtmeier M, Lindequist U. Thuja 

occidentalis (Arbor vitae): A review of its pharmaceutical, 

pharmacological and clinical properties. Evid Based Complement 

Alternat Med 2005;2:69‑78. 

27. Nair V, Kumar R, Singh S, Gupta YK. Investigation into the 

anti inflammatory and ant granuloma activity of Colchicum 

luteum Baker in experimental models. Inflammation 2012; 35:881 

8. 

28. Petchi RR, Vijaya C, Parasuraman S. Anti arthritic activity 

of ethanolic extract of Tridax procumbens (Linn.) in Sprague 

Dawley rats. Pharmacognosy Res 2013; 5:113 7. 

29. Kumar R, Gupta YK, Singh S, Raj A. Anti-inflammatory 

effect of Picrorhiza kurroa in experimental models of 

inflammation. Planta Med 2016;82:1403-9.  Back to cite text no. 

7. 

30. Winter CA, Risley EA, Nuss GW. Carrageenan-induced 

inflammation in hind paw of the rat as an assay for anti-

inflammatory drugs. Proc Soc Exp Biol Med 1962;111:544-7.  

Back to cite text no. 8. 

31. Kumar R, Gupta YK, Singh S, Arunraja S. Cissus 

quadrangularis attenuates the adjuvant induced arthritis by down 

regulating pro-inflammatory cytokine and inhibiting 

angiogenesis. J Ethnopharmacol 2015;175:346-55. 

32. Newbould BB. Chemotherapy of arthritis induced in rats by 

mycobacterial adjuvant. Br J Pharmacol Chemother 1963; 21:127-

36.  Back to cited text no. 10. 

33. Mossiat C, Laroche D2,3, Prati C4,5, et al. (2015) 

Association between arthritis score at the onset of the disease and 

long-term locomotor outcome in adjuvant-induced arthritis in 

rats.Arthritis Res Ther 17: 184. 

34. Pfeil A, Oelzner P, Bornholdt K, Hansch A, Lehmann G, et 

al. (2013) Joint damage in rheumatoid arthritis: assessment of a 

new scoring method.Arthritis Res Ther 15: R27. 

35. Fereidoni M, Ahmadiani A, Semnanian S, Javan M (2000) 

An accurate and simple method for measurement of paw edema.J 

Pharmacol Toxicol Methods 43: 11-14. 

36. Sharma JN, Samud AM, Asmawi MZ (2004) Comparison 

between plethysmometer and micrometer methods to measure 

acute paw oedema for screening anti-inflammatory activity in 

mice.Inflammopharmacology 12: 89-94. 

37. Clohisy JC, Carlisle JC, BeaulÃ© PE, Kim YJ, Trousdale 

RT, et al. (2008) A systematic approach to the plain radiographic 

evaluation of the young adult hip.J Bone Joint Surg Am 90 Suppl 

4: 47-66. 

38.

 http://www.nlm.nih.gov/medlineplus/ency/article/003810.htm 

39. Nair V, Kumar R, Singh S, Gupta YK. Anti-granuloma 

activity of Terminalia chebula retz. In wistar rats. Eur J Inflamm 

2012;10:185-91. 

 

 

http://www.ijnrd.org/

